The object of this communication is to enquire to what extent the reduction in infant mortality during the 20th century may be attributed to changes in family size. This important question was referred to in Volume XIII (Pt II) of the 1911 Census of England and Wales (p. xlix). The census recorded for each married woman the total number of children born alive, and the number living and dead at the time of the Census. This made it possible to relate mortality to family size (but not to order of birth), and it was noted that:
Whatever the ages of the parents and the duration of marriage the increase of mortality with number of births is very great, the rates being generally three to five times as high for the largest families as for the smallest.
On this evidence it was concluded that:
The recent decline in the mortality of early life must to a considerable extent be attributable to the reduction in size of the family, and must to that extent be discounted as an indication of sanitary progress. Viewed in this light the fact that infant mortality rather increased than decreased during the closing years of the nineteenth century becomes all the more remarkable, since it did so notwithstanding both sanitary progress and rapid reduction of family size.
The association between mortality and family size was not examined in the Censuses of 1921 and 1931, although it has since been confirmed by Woodbury (1926) , McKinlay (1929) , Burns (1942), and Woolf (1947) .
MORTALITY RELATED TO BIRTH ORDER AND MATERNAL AGE
The association of mortality with birth order and maternal age is explored on data for births delivered in Birmingham during 1947. An account of the material has previously been published (Gibson and McKeown, 1950 (a) STILLBIRTHS.- Table I illustrates the well-known association between incidence of stillbirths and parity and age of mother, upon which Yerushalmy (1938) , Burns (1942 ), Sutherland (1946 , Baird (1947) , and Robinson (1947) , among others, have commented.
(b) NEONATAL DEATHS.-At all ages, the incidence of neonatal deaths is higher for "4th and later" births than for earlier births; there is no other consistent association with birth rank, and none with age (Table II) . On data recorded for New York State, 1936 , Yerushalmy (1938 reported that the incidence of neonatal deaths was related to age and birth order in very much the same way as the incidence of stillbirths. It is scarcely surprising that there should be some difference between results obtained in New York, 1936, and Birmingham, 1947 , since the neonatal mortality rates were respectively 31P 2 and 17 5, and the relationship of incidence with age and birth rank is determined by the relative frequencies of different causes of death. Moreover, because of the smaller number of Birmingham births, it has been necessary to group the lower maternal ages at which a high incidence was observed on New York data. (C) INFANT DEATHS.- Table III indicates that infant mortality rates increase with increasing birth rank, and decrease with increasing maternal age. Table IV ).
A classification of all births in a city by maternal age and order of birth (as in Tables I-IV) is inevitably to some extent a classification by economic circumstances of parents, since in general, well-todo mothers are older and have fewer children than poor mothers. We therefore enquire whether the association of incidence of deaths from infection with the two variables exists independently of differences in economic circumstances. For this purpose births have been assigned by place of domicile to one of three Ward Groups, identified essentially on the basis of the standard of housing (Record and McKeown, 1949) . Results exhibited in Fig. 2 indicate, first, that the relation between incidence and birth rank is present in all ward groups, but is most marked in Fig. 3 . (Nevertheless differences remain, for, of two families with the same gross income, the larger will in effect be the poorer.) Because their respective death rates from infection (shown in Fig. 2) are not very different, Ward Groups II and III have been combined. The most satisfactory result of this treatment is that it permits us to identify a group of children (of mothers aged "30 and over" in Groups It and IIl) whose risk of death from infection is not consistently related to birth rank. As would be expected, the same treatment has exaggerated the increment in the younger maternal age groups, and for children of mothers "6under 25" in Group I the incidence of death from infection is about eight times higher for "4th and later" children than for the first born.
We conclude that the incidence of death from infection in the first year of life (which mainly determines the association of infant mortality with birth rank) is not consistently related to position in family for children in the most favourable environmental circumstances, but is greatly increased 2 i 4t&'erl 
EFFECT OF CHANGING FAMILY SIZE ON MORTALITY
The observation that mortality is associated with size of family has inevitably provoked the suggestion that changes in family size must have contributed to the reduction in infant mortality. The relevant passage in Volume XIII of the 1911 Census has already been quoted in the opening paragraph, and one of a number of remarkable conclusions drawn by Burns (1942) from useful data is as follows:
A major factor in the reduction of the infant death rate in this century has been just the substitution of the small for the large family.
As a preliminary to an assessment of the effect of changing family size on infant mortality we have estimated for children born in England and Wales in the period 1906-10 the distribution according to order of birth and maternal age. This information has been published in the Registrar-General's Reviews only since 1938.
Details of the method are given in the Appendix, and (recorded in Tables I, II , and III for stillbirths, neonatal deaths, and infant deaths respectively) to the births of England and Wales distributed as in Table V, (a) for 1906-10 (estimated), (b) for 1947 (observed). The results (given in Table VI) show that the change in the distribution of births between the two periods would have had very little effect on stillbirth and neonatal mortality rates, had mortality rates for each birth rank and maternal age group remained unchanged. The effect on infant mortality is more substantial, the expected rates for 1906-10 and 1947 being 39 8 and 33 2 respectively. But the observed rates were 1 7 1 (1906-10) and 41 *4 (1947), so that only a small part of the reduction can be attributed to the changed distribution of births by birth order and maternal age.
Before accepting this conclusion we should consider the possible effect of error in the estimate of the distribution of children born in 1906-10. As explained in the appendix, it was necessary to assume that fertility remained unchanged in the 30 years preceding the Census, which quite certainly it did not. The trends observed between 1906-10 and 1947 (to smaller families completed at younger maternal ages) existed earlier, and it can be shown that the distribution 1906-10 is overweighted with children in the later birth ranks and at higher maternal ages. That is to say the differences between the distributions at the two periods are probably not as great as is indicated in Table V , and we have therefore exaggerated the difference in mortality rates which can be attributed to changes in the distribution of births by birth rank and maternal age.
SUMMARY
(1) Data for births delivered in Birmingham during 1947 are used to explore the association between stillbirth, neonatal mortality, and infant mortality rates and maternal age and birth order. It is shown that infant mortality increases with increasing birth order and decreases with increasing maternal age, and that in both cases the association is mainly due to deaths from infection. There is no consistent relationship between the incidence of deaths from infection and position in family for children in the most favourable environmental circumstances.
(2) The effect on stillbirth, neonatal mortality, and infant mortality rates of changes which have occurred By subtracting the values of (i) from the corresponding values of (ii) we obtain the distribution of children born to women, aged 30-34 at marriage and married 5-9 years, in the second 5 years of marriage (i.e. the 5 years preceding the Census). In the same way we can estimate, for wives at each age and duration of marriage, the birth rank distribution of children born in the period 1906-10. (4) The distribution of children by birth rank in (3) is given for 1,000 women in each group. The actual number of children in each birth rank is obtained by applying the estimated incidence per 1,000 to the actual number of wives in each group [1(a) above].
(5) To obtain the distribution of births by maternal age and birth rank it is only necessary to translate age of wives at marriage into maternal age in the period of 1906-10. This is readily done, since we know the duration of marriage.
(6) The estimated total number of live births (848,570) corresponds closely with the mean annual number of live births reported by the RegistrarGeneral for the period 1906-10 (883,937) . Some error is undoubtedly introduced by the necessary assumption that fertility did not change in the preceding 30 years.
